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HINGE FOR ELECTRONIC EQUIPMENT AND ELECTRONIC 
EQUIPMENT USING THE SAME 

BACKGROUND OF THE INVENTION 

5 

1. FIELD OF THE INVENTION 

The present invention relates to a hinge for electronic equipment 
suitable for use with an electronic equipment having a keyboard, which is a 
first member, and a display device, which is a second member, both of which 
10 being connected and folded into two specifically as in the case of a portable 
telephone and a pocket computer, and to an electronic equipment using the 
same. 

2. DESCRIPTION OF THE RELATED ART 

15 Conventionally, as a hinge for electronic equipment for a portable 

telephone, which is a kind of electronic equipment having a twofold structure 
where a transmitter section having a keyboard being a first member and a 
receiver section having a display device being a second member are 
constructed in an openable and closable manner to each other, such a hinge 

20 for electronic equipment that the transmitter section and the receiver section 
can be locked in a fully-closed state and the transmitter section and the 
receiver section can be opened automatically to a predetermined angle by 
pressing a push-button, and such a portable telephone using the hinge for 
electronic equipment are publicly known as disclosed for example in 

25 Japanese Patent Laid-open No. Hei 8-125725. 

SUMMARY OF THE INVENTION 

In a hinge for electronic equipment of a publicly-known structure, 
30 there are provided a torsion spring wound around a hinge shaft elastically 
between a cylindrical mounting portion of a transmitter section and a 
cylindrical mounting portion of a receiver section both of which are 
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connected free to fold into two via the hinge shaft; an arresting means 
between the cylindrical mounting portions of the transmitter section and the 
receiver section for arresting an end portion of the torsion spring by the 
cylindrical mounting portion of the receiver section only when the receiver 
5 section is opened at and over a predetermined open angle; a cam mechanism 
between the cylindrical mounting portions of the transmitter section and the 
receiver section, which is set up to operate when pressing the push-button 
axially provided in the cylindrical mounting portion of the transmitter section 
so that the receiver section rotates to the position where the arresting means 

10 arrests the end portion of the torsion spring; a locking means in the 
cylindrical mounting portion of the receiver section, unlocking the receiver 
section arrested at the cylindrical mounting portion of the transmitter section 
by pressing the push-button; and a friction mechanism for stopping the 
receiver section freely at any angle from the predetermined open angle. 

15 The above-described arresting means is composed of an arresting 

portion for arresting the end portion of the torsion spring provided on an end 
face of a rotor accommodated in the cylindrical mounting portion of the 
receiver section, an inclined portion provided at the arresting portion in the 
direction of the torsion spring being wound back, and an arresting groove 

20 placed in the axial direction of the torsion spring in the cylindrical mounting 
portion of the transmitter section so as to arrest the end portion of the torsion 
spring which is disengaged from the arresting portion. The above-described 
cam mechanism is composed of a pressing cam portion projecting on the end 
face of the push-button and a pressure receiving cam portion, which has an 

25 inclined portion projecting at the position confronting the pressing cam 
portion, on the end face of the rotor accommodated in the cylindrical 
mounting portion of the receiver section. The above-described locking 
means is composed of a locking member having the hinge shaft inserted in 
the axial direction and accommodated in the cylindrical mounting portion of 

30 the receiver section in a slidable manner while being applied a force to slide 
in one direction by means of a compression spring, and a locking groove 
provided axially from the end face of the cylindrical mounting portion of the 
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transmitter section for enabling rising and setting of the lock member. The 
above-described friction mechanism is composed of a first convex portion 
provided on the end face of the cylindrical mounting portion of the receiver 
section and a second convex portion provided on the end face of the 
5 cylindrical mounting portion of the receiver section so that the second convex 
portion presses against the first convex portion on the end face when the 
receiver section is at the predetermined open angle. 

In the publicly-known hinge for electronic equipment described above, 
there are such advantages that the transmitter section and the receiver section 

10 can be opened manually, and that they can be opened automatically to a 
predetermined open angle by pressing the push-button and can be stopped 
freely at any angle up to a full-open angle. However, there are also such 
problems that many parts are required, that structure is complicated, that so 
small is an automatic open angle of itself that needs additional manual 

15 opening thereafter for operating operation keys on the keyboard of the 
transmitter section, and that a display screen of a display device of the 
receiver section is not enough visible, that one hand operation for opening 
fully leaves an operational problem, and that its assembling process into a 
portable telephone takes time and trouble. 

20 The publicly-known portable telephone described above is so 

structured that the transmitter section and the receiver section are unlocked 
and opened automatically a little by pressing the opening and closing 
push-button provided at the hinge, therefore following opening operation is 
to be performed by hand. There is such a problem that, in the automatically 

25 opened position, it is difficult to operate the operation keys on the keyboard 
of the transmitter section and to confirm such contents by eyes as shown on 
the display screen, requiring additional opening operation by hand. 

It is an object of the present invention to provide a hinge for 
electronic equipment which can open and close manually a first member and 

30 a second member of an electronic equipment connected in an openable and 
closable manner to each other, and also can open automatically the first 
member and the second member to an open angle usable and operationable 
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by pressing a push-button. 

It is another object of the present invention to provide such an 
electronic equipment that composed of a first member and a second member 
connected in an openable and closable manner to each other via a hinge, the 
5 first member and the second member being made automatically openable 
with the hinge devised to a usable angle or a predetermined open angle by 
pressing a push-button provided at the hinge and being made manually 
closable from the automatically opened angle. 

In order to achieve the above-described objects, the present invention 

10 is made as a hinge connecting a first member and a second member in an 
openable and closable manner to each other, as a hinge for electronic 
equipment, which is composed of a case body having a rotation arresting 
means on an outer periphery thereof, inserted into and arrested at one of 
cylindrical mounting portions of the first member and the second member; a 

15 shaft mounted by passing axially through a center portion of the case body 
with an end portion side thereof being arrested at the case body; a slide key 
mounted on the shaft in a manner constrained rotation and in an axially 
slidable manner, and having an arresting portion at an end portion thereof; an 
outer cam having a rotation arresting means on an outer periphery thereof and 

20 inserted into and arrested at one of the other cylindrical mounting portions of 
the first member and the second member, accommodating the slide key inside 
thereof in axially slidable manner and provided in a manner constrained 
rotation by the shaft; an inner cam accommodated in an axially slidable 
manner in the outer cam which passes the slide key together with the shaft 

25 axially through the center portion of the outer cam, having an arresting 
projection which disengages from the arresting portion of the slide key in 
accordance with a rotation angle; a slider cam provided in confrontation with 
the inner cam and the outer cam and passing the shaft axially through the 
center portion thereof, being mounted in an axially slidable manner in the 

30 case body in a manner of constrained rotation; a first compression spring 
elastically provided between the slider cam and the case body; a second 
compression spring elastically provided between the slide key and the outer 
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cam and having less elastic force than that of the first compression spring; 
and a push-button mounted on the slide key, in which the outer cam and inner 
cam have cam portions in a same direction and the slider cam has a cam 
portion on the side confronting the cam portions of the outer cam and the 
5 inner cam; a convex portion of the cam portion of the slider cam normally 
engages with the arresting projection of the inner cam of which rotation is 
blocked by the slide key, whereas, a pressing operation of the push-button 
disengages the arresting portion of the slide key from the arresting projection 
of the inner cam so that the cam portion of the slider cam is guided to the cam 

10 portion of the outer cam to thereby rotate together with the case body. 

In the present invention of this occasion, the inner cam may be 
composed of a deformed through hole for engaging with the arresting portion 
of the slide key to block rotation of the slide key; a circular through hole for 
allowing rotation of the arresting portion of the slide key; and a stepped 

15 portion provided to block an axial movement of the arresting portion in the 
circular through hole in accordance with the rotation angle. 

In the present invention, further, a means for allowing the slide key to 
slide axially under conditions of being constrained rotation against the shaft 
may be a long hole provided axially by passing radially through the slide key 

20 and a pin mounted on the shaft which engages with the long hole, and at the 
same time, a means for securing the outer cam to the shaft may be the pin. 

Further, the present invention is made also, as an electronic 
equipment, the hinge for electronic equipment with structures mentioned 
above is used in a connecting section of a first member and a second member 

25 connected in an openable and closable manner to each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a portable telephone using a hinge for 
30 electronic equipment according to the present invention showing a state 
where a transmitter section and a receiver section are opened; 

FIG. 2 is a partially sectional plan view corresponding to FIG. 1 
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illustrating a state of the hinge for electronic equipment in use according to 
the present invention; 

FIG. 3 is a sectional plan view corresponding to FIG. 2 illustrating a 
state of the hinge for electronic equipment in use according to the present 
5 invention; 

FIG. 4 is a sectional view on right side of the hinge for electronic 
equipment shown in FIG. 1 ; 

FIG. 5 is a left side view of the hinge for electronic equipment shown 
in FIG. 1 in a state where a push-button thereof is dismounted; 
10 FIG. 6 is a sectional view taken along the A-A line in FIG. 1 ; 

FIG. 7 is a sectional view taken along the B-B line in FIG. 1; 

FIG. 8 is a plan view of a slide key; 

FIG. 9 is a right side view of the slide key; 

FIG. 10 is a front view of the slide key; 
15 FIG. 1 1 is a plan view of an outer cam; 

FIG. 12 is a right side view of the outer cam; 

FIG. 13 is a front view of the outer cam; 

FIG. 14 is a development elevation of a cam portion of the outer cam; 
FIG. 15 is a plan view of an inner cam; 
20 FIG. 16 is a right side view of the inner cam; 

FIG. 17 is a front view of the inner cam; 

FIG. 18 is a development elevation of a cam portion of the inner cam; 
FIG. 19 is a plan view of a slider cam; 
FIG. 20 is a left side view of the slider cam; 
25 FIG. 21 is a front view of the slider cam; 

FIG. 22 is a development elevation of a cam portion of the slider cam; 

and 

FIG. 23 is an explanatory view illustrating operation of the hinge for 
electronic equipment according to the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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Hereinafter, the present invention will be described as to a case 
embodied in a portable telephone as an example of electronic equipment. 
However, the present invention may apply to other electronic equipment such 
as a pocket computer, a notebook type personal computer, and the like, as a 
5 hinge connecting for example a keyboard which composes a first member 
and a display device which composes a second member in an openable and 
closeable manner to each other. 

The drawings show one embodiment of the present invention where a 
reference number 1 in FIG. 1 denotes a transmitter section of the portable 

10 telephone as a kind of electronic equipment, composing the first member. 
On the surface thereof, a microphone 2a and a keyboard 2b are provided. A 
reference number 3 denotes a receiver section of the portable telephone 
similarly as a kind of electronic equipment, composing the second member. 
On the surface thereof, an earphone 4a and a display device 4b using for 

15 example liquid crystal are provided. At each end portion of the transmitter 
section 1 and the receiver section 3, cylindrical mounting portions la, Id, and 
3a are provided, composing a connecting section. The respective cylindrical 
mounting portions la and 3a are connected in an openable and closeable 
manner to each other by means of a push-open type hinge A for electronic 

20 equipment relateing to the present invention. Incidentally, a reference 
number 4c denotes an antenna. 

Next, a structure of the push-open type hinge A for electronic 
equipment relating to the present invention will be described. FIGs 2 to 22 
show the structure and parts of the hinge A for electronic equipment, where a 

25 reference number 5 denotes a shaft made for example of brass in the 
drawings. The shaft 5 having a flange portion 5a at an end portion thereof 
passes through a center portion of a case body 6 in the axial direction, while 
being received and arrested by a bearing hole 6c provided on a sidewall 6b of 
the case body 6. The case body 6 has a rotation arresting means 6a 

30 composed of a convex portion and a concave portion on outer periphery 
thereof. The case body 6 is inserted into a mounting hole 3b provided in the 
cylindrical mounting portion 3a of the receiver section 3. As specifically 
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shown in FIG. 6, the case body 6 is so structured that rotates together with 
the cylindrical mounting portion 3 a by engaging the rotation arresting means 
6a with an engaging portion 3c which is composed of a convex portion and a 
concave portion provided in the mounting hole 3b. The shaft 5 is arrested 
5 by means of a washer 18 and an E ring 7 at a partition 3e provided in the 
cylindrical mounting portion 3a. 

On a free end side of the shaft 5 projecting from an open end of the 
case body 6, as specifically shown in FIG. 3, a slide key 8 is mounted in an 
axially slidable manner while accepting a tip of the shaft 5 into a through 

10 hole 8a provided axially at the center portion thereof under the conditions 
constrained rotation by the shaft 5. A means for mounting the slide key 8 in 
the state where rotation is constrained by the shaft 5 is composed of, as 
specifically shown in FIG. 2 and FIG. 3, long holes 8b, 8b provided radially 
and axially in the slide key 8 and a pin 9 mounted on the shaft 5 having the 

15 long holes 8b, 8b engaged therewith. The pin 9 and the long holes 8b, 8b, 
make the slide key 8 axially slidable in a limited length. On the slide key 8, 
as specifically shown in FIG. 8 to FIG. 10, arresting portions 8c, 8c are 
provided at intervals of 180° on the outer periphery of one end portion 
thereof, and a flange portion 8d is provided at the other end portion thereof. 

20 There is provided an outer cam 10 accepting such side of the slide key 

8 as having the arresting portions 8c, 8c inside in a slidable and rotatable 
manner and having a rotation arresting means 10a, which is composed of a 
convex portion and a concave portion as shown in FIG. 11 to FIG. 13, on the 
outer periphery thereof. The outer cam 10 is secured to the shaft 5 by 

25 passing the pin 9 arresting the aforementioned slide key 8 through a 
communicating hole 10c thereof. The outer cam 10 is inserted into a 
mounting hole lb provided in the cylindrical mounting portion la of the 
transmitter section 1 and engages the rotation arresting means 10a thereof 
with an engaging portion lc, which is composed of a convex portion and a 

30 concave portion provided inside of the mounting hole lb, to thereby rotate 
together with the cylindrical mounting portion la of the transmitter section 1. 
Also, there is provided a cam portion 11 in the outer cam 10, the cam portion 
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11 being composed of a pair of convex portions 11a and a pair of concave 
portions lib. Incidentally, the structure of the outer cam 10 is illustrated in 
detail in FIGs. 11 to 14. 

As specifically shown in FIG. 2 and FIG. 3, an inner cam 12 is 
5 rotatably accommodated in a circular through hole 10b of the outer cam 10 
which passes the arresting portions 8c, 8c part of the slide key 8 together with 
the shaft 5 slidably through a deformed through hole lOd thereof. The inner 
cam 12 further has a pair of arresting projections 12a, 12a projecting toward 
the cam portion 11 of the outer cam 10. Specifically, a deformed through 

10 hole 12b part of the inner cam 12, of which cross-section forming almost a 
gourd shape, engages with the arresting portions 8c, 8c of the slide key 8 on a 
constant basis, thereby blocked rotation. However, the inner cam 12 
becomes rotatable in any direction when the slide key 8 is pressed via an 
after-mentioned push-button 13 against elastic force of an after-mentioned 

15 second compression spring 17, where the arresting portions 8c, 8c of the slide 
key 8, which were engaged with the deformed through hole 12b of the inner 
cam 12, disengages to thereby move to the circular through hole 12c part 
provided next to the deformed through hole 12b. Once the inner cam 12 
rotates within the circular through hole 12c, then the arresting portions 8c, 8c 

20 of the slide key 8 engages with a stepped portion 12d provided between the 
deformed through hole 12b and the circular through hole 12c and does not 
return to the initial position, that is, the position to engage with the deformed 
through hole 12b, by themselves. Incidentally, the structure of the inner 
cam 12 is illustrated in detail in FIGs. 15 to 18. 

25 Similarly, as specifically shown in FIGs. 2 to 3, next, there is 

provided a slider cam 15 in the position opposed to the inner cam 12 and the 
outer cam 10 with the shaft 5 passing through a through hole 15a which is 
provided axially in the center portion thereof. Incidentally, the structure of 
the slider cam 15 is illustrated in detail in FIGs. 19 to 22. In the slider cam 

30 15, there is provided a cam portion 16 composed of a convex portion 16a and 
a concave portion 16b on a side confronting the inner cam 12 and the outer 
cam 10, and also provided a rotation arresting means 16c on the outer 
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periphery thereof which is composed of a convex portion and a concave 
portion. The slider cam 15 is structured to be axially slidable but 
constrained rotation by the case body 6 so that the rotation arresting means 
16c is engaged with an arresting portion 6d composed of a convex portion 
5 and a concave portions provided axially at the inner periphery of the case 
body 6. 

As shown in FIGs. 2 and 3, subsequently, a first compression spring 
14 being wound around the shaft 5 is elastically provided between the slider 
cam 15 and the side wall 6b of the case body 6, and the second compression 

10 spring 17 being wound around the slide key 8 and having less elasticity than 
that of the first compression spring 14 is elastically provided between the 
flange portion 8d of the slide key 8 and the outer cam 10. Hence, the slider 
cam 15 is always forced to slide toward the inner cam 12 and the outer cam 
10, that is, to the left in FIG. 1, and the slide key 8 is always forced to slide to 

15 the right in FIG. 2. Incidentally, a reference number 18 denotes the washer. 

Accordingly, in the state where the receiver section 3 being the 
second member is folded toward the transmitter section 1 being the first 
member, as shown in FIG. 23, the slider cam 15 moves to the right and the 
convex portion 16a of the cam portion 16 thereof is arrested at between the 

20 convex portion 11a of the cam portion 11 of the outer cam 10 and the 
arresting projection 12a of the inner cam 12 by means of the arresting 
projection 12a. In this state, the inner cam 12 is forced to rotate clockwise 
seeing from the right side, though, kept locked in that the arresting portions 
8c, 8c of the slide key 8 and the deformed through hole 12b are engaged. 

25 Specifically, the slide key 8 is connected with the outer cam 10 by means of 
the pin 9 and the outer cam 10 is engaged with the cylindrical mounting 
portion la of the transmitter section 1 being the first member by means of the 
rotation arresting means 10a of the outer cam 10, blocked rotation. Since 
the arresting portions 8c, 8c of the slide key 8, which is blocked rotation, is 

30 engaged with the deformed through hole 12b of the inner cam 12, the inner 
cam 12 being pushed and forced to rotate clockwise by the slider cam 15 is 
blocked rotation, as described above, with the arresting projection 12a, 12a 
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thereof arresting and locking the convex portions 16a, 16a of the cam portion 
16 of the slider cam 15. 

In this state, when pressing the push-button 13 to the right in the 
drawing against elastic force of the second compression spring 17, the slide 
5 key 8 concurrently slides to the right in the drawing to thereby separate and 
move the arresting portions 8c, 8c of the slide key 8 from the deformed 
through hole 12b of the inner cam 12 to the circular through hole 12c side. 
The inner cam 12 thereby becomes rotatable and unlocks the convex portion 
16a of the slider cam 15 so that the slider cam 15 is pushed to the left in the 

10 drawing by elastic force of the first compression spring 14 and guided to an 
inclined guide portion 1 lc of the convex portion 1 la of the cam portion 1 1 of 
the outer cam 10, where rotation torque is generated and the slider cam 15, 
which is rotating clockwise seeing from the right in FIG. 2, slides down to 
the concave portion lib of the cam portion 11 of the outer cam 10. In the 

15 meantime, the slider cam 15 is constrained rotation by the case body 6 which 
is constrained rotation by the cylindrical mounting portion 3 a of the receiver 
section 3 being the second member, so that the receiver section 3 rotates 
clockwise together with the inner cam 12 and is opened automatically. An 
autorotation angle is approximately 160° according to the present 

20 embodiment. Shown in FIG. 2 and FIG. 3 are in this state. In the range of 
the open angle, the arresting portions 8c, 8c of the slide key 8 are arrested at 
the stepped portion 12d of the inner cam 12 to thereby allow the inner cam 12 
to rotate. 

For closing the opened receiver section 3, the transmitter section 1 is 
25 supported by one hand and the receiver section 3 is pushed counterclockwise 
and closed by another hand. Then, the slider cam 15 rotates 
counterclockwise together with the case body 6 with the convex portion 16a 
thereof pushing the arresting projection 12a of the inner cam 12 to the same 
direction. The inner cam 12 therefore rotates counterclockwise in similar 
30 fashion and goes up the inclined guide portion 11c of the outer cam 10 to 
thereby slide to the right in the drawing against elastic force of the first 
compression spring 14. When the receiver section 3 comes nearly to a 
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closed position to the transmitter section 1, the arresting portions 8c, 8c of the 
slide key 8 come to the same position as of the deformed through hole 12b of 
the inner cam 12 so that the inner cam 12 returns to and is locked at the initial 
position, while the convex portion 16a of the cam portion 16 goes over the 
5 arresting projection 12a of the inner cam 12 effected by rotation force of the 
slider cam 15 to go into and thereby arrested at between the arresting 
projection 12a of the inner cam 12 and the convex portion 11a of the cam 
portion 11 of the outer cam 10 as shown in FIG. 23. Thus, the transmitter 
section 1 being the first member and the receiver section 3 being the second 

10 member are closed and locked in the closed state. 

The embodiment described above refers to the case where the 
transmitter section being the first member and the receiver section being the 
second member are automatically opened up to an angle of 160°, whereas, 
the automatically opened angle is not limited thereto. Alternatively, it can 

15 be so formed that the automatically opened angle is up to for example 90° 
followed by manual opening and closing operation free to stop. In addition, 
the maximum open angle of 160° is just an example and there is no limitation. 
Further, it is only one hinge for electronic equipment that is used in the 
above-described embodiment, however, another hinge of different structure 

20 can be used additionally at the cylindrical mounting portion Id on the right 
side of the transmitter section 1 and at the cylindrical mounting portion 3 a of 
the receiver section 3. Such a hinge can be that generates friction torque at 
and over a predetermined open angle, or the like. 

Subsequently, when opening the receiver section 3 from the 

25 transmitter section 1 without pressing the push-button 13, the receiver section 
3 is pushed to and pulled from the transmitter section 1 in the direction to 
open using fingers. Then, the convex portion 16a of the cam portion 16 of 
the slider cam 15, which is blocked rotation by the arresting projections 12a, 
12a of the inner cam 12, slides to the right in the drawing and goes over the 

30 arresting projections 12a, 12a of the inner cam 12 against pressing force of 
the first compression spring 14. The opening movement of the receiver 
section 3 from the transmitter section 1 is then allowed and opened 
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automatically thereafter up to the aforementioned angle of 160°. When 
closed the receiver section 3 and the transmitter section 1 under such 
conditions, the inner cam 12 stays locked by the slide key 8 and does not 
rotate together with and according to the rotation of the slider cam 15, 
whereas, the convex portion 16a of the cam portion 16 of the slider cam 15 
goes over by including thereinto the arresting projections 12a, 12a of the 
inner cam 12 in a locked state to thereby arrested and locked between the 
arresting projections 12a, 12a and the convex portions 11a, 11a of the cam 
portion 1 1 of the outer cam 10. 



